Contraction mediated by Ca++ release in circular and Ca++ influx in longitudinal intestinal muscle cells.
The source of Ca++ responsible for contraction was examined in muscle cells isolated separately from the circular and longitudinal muscle layers of guinea pig and human intestine. Contraction was measured by scanning micrometry and cytosolic-free Ca++ ([Ca++]i) with the fluorescent indicator, quin2. In both species, contraction induced in circular muscle cells by cholecystokinin-8 (CCK-8) and acetylcholine was not affected by withdrawal of Ca++ from the medium or addition of the Ca++ channel blocker, methoxyverapamil, whereas contraction induced by both agonists in longitudinal muscle cells and by depolarizing concentrations of K+ in both cell types was abolished. Depletion of intracellular Ca++ stores with caffeine in Ca++-free medium abolished the response in circular muscle cells. Readdition of Ca++ to the medium for 30 sec restored the response in longitudinal but not circular muscle cells. [Ca++]i, measured in guinea pig muscle cells, increased 3- to 4-fold above resting levels (circular, 70.8 +/- 8.1 nM; longitudinal, 77.4 +/- 9.7 nM) in response to all three contractile agents. The increase in [Ca++]i induced by CCK-8 and acetylcholine in circular muscle cells was not affected by withdrawal of Ca++ from the medium or addition of methoxyverapamil, whereas the response to both agonists in longitudinal muscle cells and to 20 mM K+ in both cell types was abolished. It was concluded that cells from adjacent muscle layers of the intestine mobilize Ca++ differently during agonist-induced contraction, i.e., by Ca++ release in circular and Ca++ influx in longitudinal muscle cells.